Apoptosis signal-regulating kinase 1 is an intracellular inducer of p38 MAPK-mediated myogenic signalling in cardiac myoblasts.
Myogenic differentiation is an essential process for the myogenesis in response to various extracellular stimuli. p38 MAPK is a core signalling molecule in myogenic differentiation. The activation of p38 MAPK is required for myogenic differentiation; however, the mechanism for this activation remains undefined. ASK1 is a member of the MAP3K family that activates both JNK and p38 MAPK pathways in response to an array of stresses such as oxidative stress, endoplasmic reticulum stress and calcium influx. Here, we reported that TNFα was significantly released from H9c2 cardiac myoblast in differentiation medium. Furthermore, the oxidant H(2)O(2) acted as a messenger in the TNFα signalling pathway to disrupt the complex of ASK1-Trx, which was followed by the activation of ASK1 in cardiac myogenic differentiation. Subsequently, the activated ASK1 stimulated MKK3/6-p38MAPK signalling cascade to induce specific myogenic differentiation. In addition, exogenous TNFα added to the medium at physiological levels enhanced the ASK1-p38 MAPK signalling pathway through the increased generation of H(2)O(2). Interestingly, inhibition of p38 MAPK abrogated the production of H(2)O(2), suggesting that there might be a positive feedback loop in the myogenic-redox signalling pathway. These results indicate that ASK1 is a new intracellular regulator of activation of the p38 MAPK in cardiac myogenic differentiation.